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ExepeftdsbJo weflboro txr eon eiiotnbty 



<B7> A woKboro completion tool wwrnbly comprise a a pwfof sl ed body (20) mode of an expandable material, 
a ftltar assembly (28) mourned over tha body end covering fee perforetkms (U), and • tool acting to expand the 
body end the filter eo that tha fflter movee towards the eurfeoe defining the weflbore. The assembly may eleo 
Include a protective cover C32) tor tha filter which la removable downhole* The expendable material may be 
corrugated and then assume e rounded shape after expaneiofi by the tool The assembly may a)ao comprise ■ 
reinforcement Off between tfe 

perforated body may comprise a segment of e coDed tubing, which may be flexible and the open parts of the 
perforarJcma may comprise up to40%of thetotri ourtooo area of to 
flexible open calf structure aJdn to a sponge material 
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Al leest one drawing originally filed was Informal and tha print reproduced here is token from * later Med tor mel copy. 
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TITLE: COILED TUBING SCREEN 

INVENTOR: Bennett M. Richard and Bertn A. VoB 

FIELD OF THE INV^MTtfiN 

The fefd of Hs hvention rotate* iotkmMotenenspniwtify^. 
ered on cofled tubing where the tubing eJao be expanded aoalnet Ihe 
screen to push It against the wdfeora. 



BACKGROUND OF THE INVENT ^ 

In typical completions in the past metallic screens have been inserted 
on rigid or colled tubing lim a zone h the vvefflwre for production. Prior to 
producing the rone, sand particJee were delivered outside the screen in a 
tedmiquekncwasc^packkig- Screens nam also been used that come 
propacfced>vfthasarKl layer as oiaSama^ 

techniques or to be used in conjunction win me placement of aand outside 
the screen. ThepjavelDa£idr»gpnx»duresesp^ 
t^leltuncertalrtfiesastowhetrw^ 

uniform* in the annular space 10 as to provide an effective gravel pack. 

Additionally, the gravel pacWngpiooaAire took valuable 

and required the use of surface soe^pmerttotiajiQtotnernate^ 

ment in the weRbore. Another disadvantage of traditional gravel packing 

procedures ts that an annular space arouwf the screen had to be left so that 

the gravel could be placed there. The end result was the inside diameter 

within the screen was neceesarty amal to allow for the presence of the 
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annular space. This constriction In size could also adver&eiy affect the pro- 
duction of the formation to the surface. 

In using certain cfrftHng techniques, particularly in unconsolidated for- 
mations, the drilling mud would torn a barrier adjacent the weltbore which 
cause subsequent plugging when the production began, even with screens 
and gravel packs being deployed. 

A more Weal situation for producing a formation ts to teav© the weflbora 
in Its driOed state so as to create the least amount of disturbance to the for- 
mation which has just been driBed. Traditional techniques leaving an annular 
gap which would be gravel packed, further Involved rides of damaging the 
formation in the gravel packing process, such as when situations occurred 
that would allow fluid to convey the gravel to aSso apply hydraulic forces on 
the formation as weO as incompai&Uities between the formation and the fluids 
used to convey the gravel. 

SUMMARY OF THE INVENTION 

One of the objects of the present Invention is to allow a wen to be 
produced through a screen wWkk* therefor a gravel pack. This objective 
is accomp&shed by the placement of an expandable screen that can move 
radially outwardly when placed a! the desired locotkwi against the wellbore 
and be porous enough wRh sufficient open area to aflow production from the 
formation Another objective Is to be able to easily place the screen in the 
desired location. This objective is met in one way by using coOed tubing 
which can be preperforated tor a support fbrthe screen. Another objective is 
to pitted the screen ftjri^ 
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-^propor^ofthe^hthew^. These arrtotrHfrobMves 

arxiiherr^hv^ the apparaae and method accom 

tiv 8S are^erd«cribedbek W lnthedescriptionofm 9 pre^ 
merit 

pragF DESCRIPTION ^THEffl^"^ 

tus expanded against the wefibora. 

Figure 2 te the section view along Unas 2-2 of Figure 1. 

f^3feth9fiecflonviewofRg^ 
inner tube against the filtering material. 

Rgure 4 is a segment which can be roiled longltuaTnalVw epfrallylntD 
flexibtotub^ which g^under^ 

DETAILED DESCRIPTION nPT^pp^Rep ^^.^ 

Theprefen^emboolmerttelurtrew A 
coWti^reellOcarileaaconSfaiow 
<xfwtiichbpfeiembVrt^fromapar^ 
As aeen h Rgure 4. aegmart 12 1« . paired 
beanangedhanyoroVeliheriand^wh The segment 

^canbepc^fbrthehoteeHcrttelwIes^canbepia^ 
other krwwntechnkjueandharycaier. Thedei^god tetohaveap- 
Prcrf^a*™!)^ 

a tubular shape. Tr»eegmarrt12canben>aedloiigftud^so 
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1 6 and 18 are brought together to make a longitudinal seam which is welded 
or otherwise dosed up. Alternatively, the segment 12 can be spirafly wound 
so that edges 16 and 18 come together in a continuous spiral seam, with the 
advantage in spiral winding being that a particular outside diameter of a 
tubular configuration can be obtained with any given wfctti of tegment 12. 
TWs should be compared to rottng tr» segment 12 into a tube where te width 
determines the diameter of the tube that is formed when edges 16 and 18 are 
aligned and joined in a technique well known in tha art 

The openings or holes 1 4 can be put on the lubingrna^ from segment 
12 for orty a portion of the coded tubing string 20. The segment 12 can be as 
long as thefWshed coiled length of the tubing 20 with openings 14 placed at 
the desired locations. Using conventional surface equipment and reel 10, the 
flexible tubing 20 can be quicWy run into the weJibore 22 to place the perfo- 
rated eegment or segments 84 the clesired locators 

Figure 2 shows fct section the tube 20 made from the segment or seg- 
merits 12 along with openings 14. Wrapped around the openings 14 is an 
opened grid structure which can be made from metallic or composite or other 
nonmetalCc materials. The purpose of the grid 26 is to provide a support off 
of tube 20 for frte opencett filter media 28. In the preferred embodiment, the 
media 28 is made of Viton and (s an open cell structure akin to a sponge 
material such as is available from Motftea Rubber Company of Fort Worth, 
Texas under Product No. 10292- The opening size can be made to suit The 
significant feature of the fittering material 28 Is that It bftexiWe. Thus, when 
the string 20 is preformed into a corrugated shape as shown in Figure 3, by 
using known techniques such as pdling it through a die, to 

4 
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can then be applied over* as shown in Figure 3. Thereafter, when the mate- 
rial 28 is property positioned in the weflbore. a known expansion tool fllus- 
t™lediJcr»rr«lica5V^ 

the inrttal shape shown in Figure 3 and expand the string 20 under the fitter 
material 28 to a rounded shape as shown in figure 2. As a result, the alter 
material which Js fiexfcte expands w&i the undertying tubular 20 as the shape 
of tutxdar 20 changes fnxn that of r 5 ^^ 

A cover material 32 can overlay the fitter material 28 for running fn, so 
as to protect the fitter material 28 from gauges or cuts during run-ta The 
material can be a thin sheet which snaps upon the slightest expansion of the 
corrugated tubular 20. It can be a ejastomerfc material that literally rips at the 
slightest expansion of the underlying coiugated tubular 20 as shown h Figure 
3. Other materials for the cover 32 can be employed without departing from 
the spirit of the invention or. in a pa^toitoa^jpBxa^.lhe cover Itself can be 
efiminated. A material which dissolves or is chemfcaBy attacked ever time can 
also be employed as a cover 32 such that a wHI no longer be in the wey when 
Hia desired to put the well In production. 

Significant expaneions votumetricaily can be obtained h changing the 
shape of the tubular 20 from me corrugated shape, such ss shown to 
pie In FfC5jre3totherourided shape aa shewn In White a particular 

four-tobe arrangement of the romjgated shape is shown in Rgure 3. oiher 
Initial shapes are within the purvtewofthoinventioa The significant thing is 
that the urxtertying support e^jd^^^oo^t^t^cxxni^edBegm^ 
of the string 20. as shown In Figure 3, Is capable of votumetricaily expanding 
so as to bring the filter material 28 into contact wth the weflbore as drilled. 

9 



09/18/2000 18:34:13 page -7- 



The MBal corrugated shape also permits insertion in smaller weDboras. The 
initial shape does not have to be corrugated. It can be round and be ex- 
panded downhole. 

TWs technique is particularly advantageous in under-balanced driving 
where circulating mud is not used. In these situations, particularly where 
finale is encountered, the advantage of this type c^cftflEing can be retained by 
use of the apparatus and method as described. The MBal shape of the 
wellbore is retained by the assembly when the string 20 Is expanded under 
the filter material 28 so as to push the fffler material 28 up agahst the weflbore 
34. In so doing, the formation can be aKowed to flow through the filter mats- 
rial 28 without the presence of an annular space around the outside of the 
fMer material. The traditional gravel packing is eliminated and the flow area 
wtthln the tubular 20 after (t has been expanded to a rounded shape Is larger 
than it otherwise would have been using a traditional gravel pack which 
retires the annular space far the gravel necessitate a smato 
eter inside the screen. 

It should be noted that it is within the purview of this Invertion to pro- 
duce a formation through the use of a coiled tubing string such as 20 which 
is perforated with openings or holesl*. A tubing string 20 so perforated with 
openings 14 can be used In conjunction with traditional gravel pack tech- 
niques to produce a formation. In the preferred embodfrnent, the open ceU 
flRsf material 28 preferably m 

such as Vrton is overlaid on the corrugated tubular 20 as shown in Figure a 
The Btretchable qualifies of the filter material 28 b8ow Its use In conjunction 
with an Initial ly corrugated tube20asshown lnRo^3oranorK^oated 

6 
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ria. 28 when expanded toterou^fonn. The opening* to ntaton* 28 do 
notag^subs^^^^^^^^ Addition^ open 
areashtubeapcenbeasl^Maoto^pe^^^^^^ 

20 to the perforated area sufficient column strength to be advanced to (he 
proper depth. 

Kb also wfWntf* purview of ^ 

without inmany coinjg^ *^ ^ 

assemNy can be expanded in an toffiaJ rounded state to push material 28 
against the weflbore. 

Various known techniques to expand the base pipe 20 can be used 
The use of a ftexJbte inatertaj for the «tof in^ 
tog sizes and holds the formation to R. neluralatato when to toe expanded 
as shown to Figure i Upon expenstorutte tube rnaterW 20 wfto^ 
After material 28 around it act as a perforated casing for the purposes of 
production from the formation. 

The reinforcing grid 26 can be a layer that c^rtays the tube 20 as 
shc^hRoureaorftcanbaastoJcta* 
28. Tt»n**oicemert26w^ 

abandbfleoefaflyan open weave. «owwer f othertoiu^ 
ptoyedwithcHftdepan^ffomtnespWtoflheinv^ 

it is also wfthto the purview of the toveiilfon to uw an toJttafiy nx«d 
cross section for the tube 20 under the flier maten^ 28 arxl inechanksally 
«^ the combination against to However, the preferred em- 
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bodimcfit involves the use of a corrugated tube under fitter 28 mrt 

greater volumetric expansions can occur underneath the fitter material 28 to 

better position ft against the weflbore. 

In the preferred embodiment, the openings 14 are round. Rounded 
5 openings provide a better structural integrity of the tute 

fnftlal openings which are slotted. Using materials such as stainless steel 
316L, yieW strengths ot 30,000 to 80,000 psi can be obtained. 

It is also wRHn the scope of the invent 
ston force on the conugated tube 20 to get it into the rounded posBkm shown 

10 In Figure 2 such that the filter 28 engages the weK>ore with a residua! force 
and. in certain conditions, pushes back the formation materials defining the 
weHbore to enlarge it 

The expansion techniques which are known can be used to change the 
configuration of the conugated tube 20 under the fitter material 28 to a 

is rounded shape. These can bidude devices which empty a 

pushed or puHedttrough the tubular or any other drMrtgde^ which entails 
the use of rotters which can be actuated radteBy outwardly to initiate the 
expansion of the conugated tubular as the driver advances, 

Those sidled in the art wH appreciate the advantages of the apparatus 

20 and method as described above. In lateral completions there is some uncer— 
tainly as to the dlstrtoution of the gravel around a screen. Additionally, the 
necessity of leaving an annular gap for placement of the gravel acts as a 
Bmitation on producSon from the zone in the weilbore. In certain applications 
involving unconsolidated shale formations, drfflng with mud can create an 

25 impervious cake on the weilbore waBs which wffl be detrimental to future 
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«^«is mo™ advantageous to alc^lteforn^ 
^^"^"PPa^^ 

thep.cduc&npc^f^thefon^ Accocdin^. anoponcenffltecino 

^^^^^^^-^^l^hoon^cTZ 
an underlying coded tubing materia! which can be expelled from the c*ru- 
^^co^tozw^^,,^ Tl«openc«in termate riaj 
26 can be pushed firmly again* tha ftmnallon ^ore ft can eaaty resist 
kmgRudlrd^cl.ieto^srnanpieee^ 

direction. The opening size In the flier material 28 is predfctabte and the 
assembly can be protected fbrdelivary tothetfes*«dlc^wnj»thecever 
structure effmineted prior to or during the expei^ef the fitter material 28 
wimthe^enyirHJtubeMbeiowtt. wtfle vafaue types of mechanic* 
expansions of the underlying tube 20 »em a cormgat«l *^ to « «Kin<Jed 
state have been described, other tocf«^ to push tf« finer 28 
against the weflbcrewHte 

Pipe having a targe open area, h the «c^*20 to 40 percent are also in the 
purvlewoftheirM^lon. T^mWorohg tayerwhfch can be between the tube 
**tr»«e,m*erlal2ll,^ 

the finer material 28 through the openhgaMhtheba^ptoecf tube20,as 
Shown In Figure 2. 

Tteioregoingcli^^ 
and explanatory thereof, aiKJvartotisc^ 
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ate, as wen as in the details of the illustrated construction, may be 
without departing from the spirit of the invention. 
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CLAIMS 

1. A wettbore completion tool assembly, comprising: 
a perforated body made of an expandable material; 

a filter assembly mounted over said perforated body so as to 
cover the perforations in sakf body; 

a tool acting on said body to expand It and said fitter mounted 
arourrtstotltoKsaMfi^ 

2. The assembly of claim 1. further oomprishg: 

a protective cover for said filter assembly which is removable 

downhote. 



3. The assembly of dalml. wherein: 

said expandable material is comtgatedtofaentatetosertionhto 
me wallbore, whereupon said tool expand, aald conugaJlons to move safd 
filter toward the surface defining the weflbore. 

4. The assembly of claim 8, wherein: 

«aid body assumes a rounded shape after expansion by said tool 

5. The assembly of claim 1. further comprising: 

* rehforcement between said body and said filter assembly to 
support i^fifo* assembly in^ 



u 
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1 6. The assembly of claim 1 , wherein: 

2 said perforated body comprises a segment of a cofled tubing 

3 string. 

1 7. The assembly of daim 6, wherein: 

2 said segment has an open area in the range of up to about 40%. 

1 B* The assembly of claim 6, wherein: 

2 said segment is flexfte. 

t 9. The assembly of dalm 6. wherein: 

2 said segment is made from a fiat member which is rotted Into a 

'-*JJ 3 tube with a sealed longitudinal Joint 

1 10. The assembly of daim 6, wherein: 

2 said segment is made from a flat member and rofled spira&y to 

3 a desired diameter having its spiral seam sealed 

1 11. The assembly of claim 3, wherein: 

2 said perforated body comprises a segment of a coiled tubing 

3 string. 

1 12. The assembly of daim 11. further comprising: 

2 a reinforcement between said body and said fflter assembly to 

3 support said fBter assembly in the area of sakf body perfbrafions. 
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A 



13. The assembV of daiml 2, lurthor comprising; 

a protective cover for said Star assembly which is removable 

downhote. 



14. Amethodof^oanpMfon,oomprf8tno: 

tunning In a tubular body wtHi perforations and a filter assembly 
mounted over the perforations on the body; 

expandingthe tubular bodydownhote. 

15. The method of datm 14. further comprising: 

providhg a protective covering over trie Ster assembly for rm-irv 
removing the protecfive covering downhcie. 

16. The method of deJm 14. further comprising: 
corrugating said tubular body; 

altering said corrugating Into a rounded Bhape by virtue of said 

expanding. 

17. Tho method of claim 14. further comprising: 

engaging the wellbore with the Star assembly due to said ex- 
panding; 

using a segment of oofled tubtng as catt tubular body. 
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1 18. The method of claim 14, further comprising: 

2 providing a support between saW tubular body and said filter 

3 assembly. 

1 19. The meewdofctafrn 14, further comprising: 

2 provtdirjgenopenajeaonsaldMxjIarb^ 

1 20. TrM3methodofdaim17.furt^ 

2 corrugating said tubular body; 

3 altering said corrugating Into a rounded shape by virtue of said 

4 expanding. 
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21. A wellbore completion assembly comprising an 
expandable porous downhole screen. 

22. A wellbore completion assembly as claimed in claim 

21, wherein said screen comprises a filter material 
which, in use, is radially expanded towards the 
wellbore. 

23. A wellbore completion assembly as claimed in claim 

22, wherein the screen, in use, is e x p a nded so as to 
push the filter material directly against the wellbore. 

24* A wellbore completion assembly as claimed in claim 
22 or 23, wherein the filter material is flexible. 

25. A wellbore completion assembly as claimed in any of 
claims 21-24, wherein said screen is disposed on coiled 
tubing . 

26. A wellbore completion assembly as claimed in claim 
25, wherein at least a portion of said coiled tubing is 
perforated. 

27 . A wellbore completion assembly as claimed in claim 

25 or 26, wherein said coiled tubing is expanded, in 
use, thereby expanding said screen. 

2B. A wellbore completion assembly as claimed in claim 

26 or 27, further comprising a reinforcing grid between 
at least part of said f titer material and at least part 
of the perforated portion of said coiled tubing, said 
reinforcing grid substantially preventing extrusion of 
said filter material through said perforated coiled 
tubing. 

29 . A wellbore completion assembly as claimed in any of 
claims 25-28, wherein at least a portion of said coiled 
tubing is initially corrugated in shape. 
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30. A wellbore completion assembly as claimed in any of 
claims 21-29, further comprising a disposable or 
removable outer cover for protecting said screen during 
delivery downhole. 

5 

31. A wellbore completion tool assembly substantially 
as hereinbefore described with reference to the 
accompanying drawings. 

10 32 ♦ A method of well completion substantially as 
hereinbefore described with reference to the 
accompanying drawings. 
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